AAL

AMBIENT ASSISTED LIVING

D1.1UsergXequirementsEvalwation

Projectaconym: L W/ AG@ C2NJ f f

Project name: Age Sensitive ICT Systems for Intelligible City Fo
Strategic Socieacusis ICT solutions for a better social well
Objective: beingof Elderly People

Project number:  AAL 20134-056
Project Duration:  July, #2012 ¢ Jun 30" 2015(36 months)

Coordinator: CEA:Commis NAI O t f QOef&NHA D1.1
Energies Alternatives —

Partners: UPD : Université Paris Descartes Version: 2.00
ENEA Agenzia nazionale per le nuove tecnologie Delivery Date: 201401-15
I'energia e lo sviluppo economico sostenibile Due date: 201401-31
TUM : Technische Universitat Munchen Task: 1.1

CRF Centro Ricerche FIAT

CENTICH Sy (i N8B RQ9ELISNI A &

¢ SOKy2f23ASa RS fQLYT

fé\cffivz Xu%lzig}\ Ol (adtdhgmiel J2 dzNJ t Q MicheleLongo, Kevin Le Coz,

EPFL Ecole Polytechnique de Lausamkeab. Celn drlng MerCIzr, Yz.i.nka

500t SOGNRYI3ysirays &g  Belouard Jawad Hajjam
Dissemination status: PU

€ Leader: CENTICH
2

Author: Alessandra Brescia,

This project is cdunded by the Ambient Assed Living (AAL) Joint program, by the German BMBF, by th
AgenceNationale de Recherché ANR, by CaisseNational e deEeNISAdy S
theMi ni st er od e I[UhiMersith e delaRicerdaidR, land dyFederal Office for Professional
Education and Technology OPET



AAL 20114-056 LW/ AGeC2NJ f f D1.1v 200

Oncecompleted please amail to WP leader with a copy to
sylvie.ghalila@cea.fr

D1.1 | Executive Summary

The project 106CityForAll (Age Sensiti
enhancing the sense of safety and-sefifidence of presbycuspersons, whose hearir
degradation increases with age. Two mobility situations are considered: in public cq
spaces and in urban space. For public confined spaces, the ICT solutions consist
loudspeakers for better intelligibility of vocal mwuncements. For urban mobilit

| 6CityFor Al | partners will devel op a
power of safety belt warning, |l ane ch
of ambul ances, pol i cusis atas peréeptisni of distance &

direction of moving sound source.

The present document is intended to describe the methodologies and tools develg
adopted to carry out the survey planned under Task 1.1 of the project and summg
resutsac hi eved. This survey is dedicated
well-being and elderly safety, to better address the solution under elaboratior
involves a cohort of presbycusic persons, older than 50 years, wearing heaiograit]
in Italy and France.

The survey evaluations are carried out in two stages. The first one enabled us to
the suitability level of cohort behavior to the existing literature findings: 1/ user
missing important information diffused inilway stationsDifficulties met in hearing an
understanding information diffused by loudspeakers are mainly attributable to th
guality of the loudspeakers.2/ drivers wearing hearing aids have problems in loc
moving sound alarm3hisexplais t he i mport ance of t heg
aimed at improving loudspeakers quality, particularly in railway stations and deve
innovative localization solutions applicable in cars.

An underlying objective of this first step was to eamvareness level of the cohort us
to the issues addressed by the project. The objective sétumnd step of the survesas
to identify useis needsin more details. For this purpose, a new questionnaire focus
railway stations and cars where gtiens aimed at better steering the project solu
underdesignhad been proposed to the wssdihe users were also undergoing audiome
and audiologidests aimed to scientifically assess their hearing capacities.

Finally, most of the users involved the survey will test the innovative solutions that are und
development in the project in railway stations and on cars both in Italy and in France, thus
contributing to their validation.

Keywords :

Usersdé requirements, APHAB model (Abbreviated Pr
(GLASGOW HEARING AID BENEFIT), presbycusipeople Hearing impairment, Hearing aid,

AudiometridAudiologic tests, Alarm localization in car, Intelligibility in plib spaces
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1. INTRODUCTION

oPresbycusis is a decrease in the perception of sounds with distortion that affects virtually
everyone after 65 years, to varying degrees. It is characterized by an elevation ofgbledid

2F LISNOSLIAZ2Y 2F (NBotS¢E o0t 2dzOKFAY 39 | f®I wn
TS &L OA (@& devaldpstwo infiogationdNE 2 S O

1. smart loudspeakers for better intelligibility in confined public spaces such as train
stations, airports, metro;

2. automatic outdoor alarm localization systemwith enhancement of indoor alarnm
vehicle

Thetaskl.1l under WP1 of this project is divided into two steps:

1. Survey on intelligibility, wetbeing and security of users when audio messages are
spread in confined, sentionfined and open spaces when they drive.

2. Assessment of auditory pacities ofthe involvedusers throughspecific audiometric
and audiologid¢ests

The aim of histaskis to collectthe dza SN & NXBIj dzZA NBY Sy G a Abgingd S NI a
and elderly safety, to better address the solution under elaboration. This involves a cohort of
persons, older than 50 years, wearing hearing aids or not, in Italy and France.

The partners inveled in Task 1.1 are ENEA through its subcontractor ESCOOP in Italy and
CENTICHhrough itsinternal service CERTA (Assessment and rehabilitation Centre of hearing
disorders)n France.

These partners are responsible for writing the report-1.4in collaloration with CRF, CEA
and EPFL.

The results of this survey will be used in the work of professionals involved in\WH2and
WP4

2. METHODOLOGY

¢8p8 3000AU 11T OOAOG6O OANOEOAI AT OO
The survey wascarried out in two stages.

For the first stagehte partners involved in Task 1.1. have draftew questionnairein the

period between 24th September 2012 and 22nd December 20ty wanted to use

gt ARFGSR Y2RSta (G2 ONBI 0S | dzSia cokfined YublicNBEa F
spacedrailway stations, airports, metrpand in the car.

The questionnaire answered by users was based on two models:

-  TheAPHAB modelThe Abbreviated Profile of Hearing ABlenefitis a 24item self
assessment inventory in which patients report #isgent of dificulties that they meet

L pouchain, D., Dupuy, C., San Jullian, M., Dumas, S., Vo§elHdmdaoui, J., ergnon, L. (2007). La presbyacousie
estSt £ S dzy FFOGSdzNJ RS N& alj HaReviesde BGégiafiBonOH6).K 9 (i dzZRS | O2dz5 S
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In communications or perception of noisesvarious everydajife situations. It was
developed byJniversity of Memphisjn 1994.

-  TheGLASGOWhodel: GLASGOW HEARING AID BENEFIT PROFILE (GHABP) is a self
report questionnaire forassessing aspects of auditory disability, auditory handicap,
and hearingaid benefit. The questions cover scales of initial disability, handicap,
hearing aid use, hearing aid benefit, satisfaction, and residual disabilitywas
developed byMRC Instituteof Hearing Research, Glasgow, Scotjand 997.

The APHAB and the GLASGOW models whosenl Y R LINRP LISNX & I Rl LJi SR
LI NOYSNE (2 O02fttSO0 GKS Y2ad daSTdzZ AyF2N¥E
project purposes. The two questionnaires describggaecific contexts implying auditory
perception that are considered in the projecailway and metro stations, airports and cars.

The GLASGOW questionnaire is not adapted for persons without hearing aids. Indeed,
guestions deal with the hearing aids efficacy in everyday life unlike the APHAB questionnaire.

For this raison, the usersitiwout hearing aids would have answered to the questionnaire
based on APHAB model, while the users with hearing aids would have answered to the one
based on GLASGOW model only, directlyteel@o the use of hearing aids.

Characteristicsf the questionn@resused during the first stage of the survey

Questions referred to railway station 13
Questions referred to metro station 14
Questions referred to airport 13
Questions referred to car 14
Generic questions 2

Duration of thequestionnaires delivery:
APHAB model: between 30 and 45 minutes
GLASGOW model: between 45 minutes and 1 hour

At the end of the first stageonsidering the results and feedback from various users, it was
too difficult to complete the questionnaire based on Glasgow modaleed, this
guestionnaire, that is too long, offered many possible answers which are in some cases only
slightly different the one from the other3.hese difficulties often explathe number of non
responses observedturthermore, some questions of both questiaires were difficult to
understand for someisers.

2 Cox, RM and Alexander, GThe Abbreviated Profile of Hearing Aid Benefit (APHAB)t.and Hearing, 16,
176- 186 (1995)

3 Gatehouse, S (1999) "Glasgow Hearing Aid Benefit Profile: Derivation and validation of -aedierdd
outcome measure for hearirgid services"Journal of the American Academy of Audiolddy:86103.
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Conclusions of the first stage (https://www -
icityforall.cea.fr/lib/exe/fetch.php?media=annexi wentich survey results.xls https://www -

icityforall.cea.fr/lib/exe/fetch.php?media=annex vii_escoop survey results en.xls

Most of the usersinvolved in this first stage interviewed both in Italy and in France, declared
to go rarely to metro stations and airports. Thus, the most relewtats, in this survey, are
referred to railway stations and cars.

Those observations can be explained byttiamsport geography in each country.

Indeed, in the both experimental areaSrénchand Italian) there are not metro. The nearest

metro station is on averagat 151km¥ I NJ FNR Y (0 K S (Frdzices dlBrape NNBKmA RSy O €

Italy = 185 km). In France onlgix cities have a metro netwoilkille, Lyon, Marseille, Paris,
Rennesand Toulouse). In Italy only four cities have a metro network (Rome, Naples, Catania
and Milany and the nearest one to the consideredperimental area is that of Naples, which

is181 1Y FFENJ FNRY /SNRIAy2fF S Mty Y FTNRY C233A

residence

According BouffaréBavary (2016) dfor seniors air travel decreased signifitiy, especially
I F 34 SNJ T Phis deScripiidn évould explain the lackreponse related to areas of air
transport.

For the second stage of the suryéie partners involved in Task 1.1 have drafted a new
questionnaire based on APHAB maqadellidated on the 22nd of AprilAnnexVIll). Themain
objective of the second stage tife survey was to identify users needsd profiles in more
details. This new questionnairavas focused on railway stations and cansing questions
aimed at better steering the project solution under desi¢ore specifically, the @rtners
decided to differentiate questionsabout railway station considering and distinguishing
between indoor and outdoor spaces araihtroduce questions about driving situations thus
leading to a potential dangerous and critical situatidra completethese informatiors,
guestions about the soctanagraphic profile of each user were also asked.

(haracteristicof the guestionnairaised during the second stage of the surviegsed on
APHAB model

Questions referred to railway statiapindoor | 18

Questions referred toailway station outdoor 16

Questions referred to car 68
Generic questions 7
Socio anagraphic questions 18

Duration ofthe questionnaires delivenpbetween 45 minutes and 1 hour

4 Liste des métros de France.(2013, November). Wikipédia Encyclopédie. Retrieved from

http://fr.wikipedia.org/wiki/Liste_des_m%C3%A9tros_de_France

5 http://it.wikipedia.org/wiki/Metropolitana_in_Italia

6 Elisabeth, Bf ® oHnmMn0O® [ QFPBAz2Yy Y RSa @28l 3Revue CAmEomadshriat LI dza
Général au Développement Durable)
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2.2 Specific audiometric and audiologic tests
In the secondstage of the survey the 19 French users hattlergme the following
audiometric and audiologic testperformed by the audiologist collaborating with CERTA:

a. tonal and vocahudiograms (with and without hearing aids)
b. Auditory filter measure

c. subjective intdigibility assessment

d. localization assessment

The ecological protocol of localization and intelligibility tests had been established with CEA
LinkLab partneréAnnex X

In the second stage of the survey Italian users had underihe following audiometa tests,
performed by the otolaryngologist collaborating with CERCAT, i@ERCAGremisesand in
the private practice facilitpf the sameotolaryngologist

a. tonal test
b. vocal audiometry test

3. Questionnaire Recipients

At the end of the project, theharacteristicof our panel of 90 usensere:
- Persons older than 50 years old

- Persons with or without hearing aids

- Persons with or without hearing disorders

Lff LIS2LX S 2F (GKS LI ySt gSNBE Ay dAdSRation2 LI NI
(in-lab and invivo) both in France and in Italy.

o8p &EOOO OOAGCA 1T &£ OEA OOOOAU 11 OOAO0BO

C2NJ GKS FANRG adlr3asS 27 (i Kpanekotimsdsdnsolvedytonsigis S NI &
of 49users(21 in France and 28 in Italy).

In France:

21 users have agreed to answer the questionnaire, including 12 patients with hearing
disordersbut without hearing aids (RHABmodel questionnaire) and 9 patients with hearing
aids (ASGOW modeguestionnaire).

12 of these 21 users are women a@ére men. The average age is 74 years;

These patients are coming froma private practie otolaryngologist (Dr Khouty)
otolaryngologist consultations of CHU d'Angers, CE&Tdthelocal Hearing impairedisers
Association

" The doctorNassib Khoury practises his profession in the hospital of Angers, Frmeeorls at hospital part
time. His specialities are otolaryngology, audiovestibakpiorations and childhood deafness.

File:D1.215072014.docxvith links PageB of 89
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These users have been askéa sign the inbrmed consent form (Annex) and the
guestionnaireshave beendelivered and completed between 6th Februaagd 6th March
2013.

In Italy:
The questionnaires have been delivered to the following users from 28th February to 7th
March 2013:

21 users of the CERCAT (Centre for Exhibition, Research and Consulting on Technical Aids for
userswith low autonomy, managed by ESCOOP), 2 of which with hearing aids, 8 with hearing
disorders, but without hearing aids and 11 without hearing disordéideaf usersbelonging

to the ENS (EntBazionaleSordi¢ National body for deafiserg without hearing aidsThose

7 people are involved in our study because deaf people can still drive a car.

Thus, in total, 2&isershave been interviewed aged between 52dar7 years (most of them
belonging to the age class between 60 and 69) whose educational qualification is in general
quite low (ISCED 2 or Lower secondary education). The two genders are equally represented
in the panel.

All users replied to the questioniva based on the APHAB model, while only those with
hearing aid replied also to the one based on Glasgow model.

These users have been asked to sign the informed consent fammell)
3.2SecondOOACA T £ OEA OOOOAU dnd audiotéiradtests OA N O E (

C2NJ 0KS aSO2yR adar3asS 2F GKS adz2NBSeé 2y dzaSNDa
of 40users(19 in France and 21 in Italyll the 21 users participated in the first stage. Only 7
people (the deaf users) who participated in the tfsgage did not participate in the second.

In France:

19 users have agreed to answéne questionnaire and to undergo the audiometamnd
audilogictests between t May and 4th Jun013.

This cohort includes 10rebycusicsiserswithout hearing aidsand 9prebycusicaiserswith
hearing aids17 users had participated to the first stage of the survey and 2 were new users
(they also havéeen asked to sign the imfmed consent form).

10 of these 1users are women an® are men. The average age is y&hrs (user aged
between 60 and 81 years old).

In Italy:
21 users, belonging to the same panel involved in the first step of the survey have answered
to the questionnaire between the 19th and the 22nd of May 2013.

In our sample, 4 of them use hearing aa&l 2 persons do not have any hearing disorder. 15
persons do not wear any hearing aid even if they have hearing disorders. Furthermore, among
these last 15 persons, 8 have been diagnosed (after audiometric examination) presbycusic.

Among those 2persons, 11 are women and 10 are men. The average age is 64 years [Min:52
; Max:76].
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3.3 0A080 PAOOEAEDPAOEIT O1I OEA TA@O DPEAOAO

The same users who have answered to the questionnairése two stages of the survegnd
new usershavebeenasked to banvolved indin vivc testsproposedin task 1.3 of WPL1.

4. IMPLEMENTATION OF THE STUDY

Partners in charge of delivering the questionnaires appointed experimenters after having
informed them on the project content, objectives and actest as well as on the
guestionnaires content and the subject of the investigation.

In France:

For the first stage of the surve$, experimentersrom the CENTICH and the CERVERe
appointed during a specific meeting held on 14th December 2012.

During his meeting, they were made aware that the results of the questionnaires would have
provided the necessary elements for the following projects activities consisting in the
development of technological solutions to be then installed on cars and in condipaces
such as railway and metro stations and tested in vivo.

In January 2013, each user has receitredlinformed consent form (Anne specifying the
different phases of questionnaires delivery. Users were asked to sign a statement describing
the values and mission of the project and stressing the ethical approach to ensure respect for
the individual, the employee and encouraging respiblebehaviour The questionnairefiave
beendelivered and completed between 6th Februanyd 6th March 2013.

For the second stage of the survey, only one experimenter was appointed to carry out the
survey with the new questionnaire based on APHAB modkis experimenter was the
occupational therapist of the CENTICH and the CERiBAaudiologist collaborating with
CERTAad been also appointed to carry out the audiometric tests.

In May 2013 each user had been contacted by phone and letter (all the akthe first stage

of the survey and 2 new users), to choose a date to come to the CERTA to meet the audiologist
in order to undergo audiometric tests, and to answer the new questionnaire based on APHAB
model. 19users have agreed to answtre questionnaire and to undergo the audiometric

tests between th May and 4th Jun2013.

In Italy:

One experimenter was appointed to carry out the survey, who direatisninisteredthe
guestionnaires to the CERCAT users and collected the compiled ones. He veappptsted

in implementing the survey by the EN&nteNazionaleSordi (National Body for Deasery,

which organized a specific meeting with some of its users to explain the survey and project
purpose and introduced the questionnaires content. Manyhaf ENS users who accepted at
first to collaborate in the survey, dropped out and 7 users only returned the compiled
guestionnaires.
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All the Italian users were asked to sidpe Informed consent formAnnex II), thus to express
their willingness to partigate in the survey, undergo audiometric tests and participate in the
in vivo tests to be organized under task 1.3.

The questionnaires were delivered to the ENS users on 28th of February 2013 during a specific
meeting organized with them by the experimentatr the ENS seat in Foggia. The compiled
guestionnaires, together with the signed informed consent form were collected by the
experimenter on 7th of March 2013. The CERCAT users received the questionnaires on 7th of
March 2013 and returned the compiled anéo the experimenter on 10th of March 2013.

For the second stage of the survey in Italy the same experimenteomtacted the 21 users
who have been involvedithe first stage of the survey and met them at their homeplace.
More specifically, he met thesers with hearing problems without hearing aids on th& b9
May 2013, those with hearing aids on the'26f May 2013 and the users without hearing
problems on the 22 of May 2013.

5. SURVEY FINDINGS

5.1 First Stage of the survey:
5.1.1 Result of questionnaire based on APHAB model (Annex VI, VII)

In France12 userswithout hearing aidanswered to the questionnaire.

In Italy,11 normal hearing users, 8 presbyaussers without hearing aid§ deafusersand 2
userswith hearing aidsansweredo the questionnaire.

Questions referred to railway station:

In France:

11 usersout of 12 users provided replies. The majority, can, in general, hear and understand
@20t Iyy2dzyOSYSylia 6KSy GKS& | NB Ayuiagk S KI f
peak hours. Most of the users miss thidle time or more information from loudspeakers. A

large majority of users understand jingles and find that they help to activate their attention.
Interacting with teller or desk person is in general a prabfer most of the users while they

are listening to vocal announcements or jingles. Thedfculties are usually a cause of

worries and anger for most of them. Loud sounds and noises hurt the users particularly on a
platform. About 80% of users confirmhat the cause of voice announcements
misunderstanding is the quality of the loudspeakers.

In Italy:
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The majority of CERCAT users both with and without hearing aids, stated that they can, in
general, hear and understand the vocal announcements when theyath in the hall and

on a platform, while more difficulties are met during peak hours. Information spread through
loudspeakers are missed half the time in most cases, while jingles are always/in general heard
by most of the users, even when speakingwiiends, and are considered helpful in paying
attention to voice announcements. Interacting with the teller or desk person is generally not
a problem for most of the users while they are listening to vocal announcements. The difficulty
in understandingnformation, which is increased by the use of music players with earphones,
is usually a cause of worries and anger for most of the users. Loud sounds hurt the users and,
in the case ofiserswithout hearing aids, particularly when they are on a platforrhjleusers

with hearing aids seem to meet more difficulties when they are in the hall. Replies by users
with hearing aids are different from the above with reference to jingles, which can be heard
by these users half the times, so less frequently than dtteers. Finally, both users with
hearing aids ascribe the cause of difficulties in hearing well to their hearing problems, while
the majority of users without hearing aids idemin the loudspeakers bad quality the cause

of the problem.

Questions referred to metro station:

In France:

The analysis of replies shows that 67% of users did not provide any answer.uSeva&wut

of twelve have specified that they never took the subway. Only tgershave justified their

"no response” by the fact thahey had not taken the subway recently. All users understand
jingles and find that they help to activate their attention. Interacting with teller or desk person
is not possible for the users while they are listening to vocal announcements. All users (4)
confirm that the cause of voice announcements misunderstanding is the quality of the
loudspeakers.

In Italy:

8 users(including both users with and without hearing aids) only out of 21 CERCAT users
interviewed provided replies to the questions referredttee metro station. The majority of
those without hearing aids, in general, stated that they do not meet difficulties neither in
understanding voice announcements and jingles in the situations described nor in interacting
with the teller or desk person. Nees and loud sounds occasionally represent causes of
troubles for half of the interviewed when they are in the main hall, while on the platform the
discomfort increases slightly. The use of music players with earphones reduces the capacity of
understandirg voice announcement, together with the loudspeakers bad quality and hearing
problems, which seem to have the same weight in causing the problem.

Both CERCAT users with hearing aids replied to these questions but they declared to meet
slightly more difficlties in understanding voice announcements and jingles in the situations
described and in interacting with the teller or desk person compared to the users without
hearing aids. Noises and loud sounds generally hurt these users and particularly in #melhall
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the use of music players with earphones reduces the capacity of understanding voice
Fyy2dzy OSYSy G (23SGKSN) gAGK (GKS dzaSNEQ KSI NJ
the cause of the problem.

Questions referred to the airport:

In France:

10 usersout of 12 users provided replies. The majority, can, hear and understand vocal
annourcements when they are omplatformbutA 4 Q& Y2 NB RAFFAOdzZ G Ay
hours. Most of the users miss half the time or morgormation from loudspakers. A large
YI22NAGE 2F dzaSNB dzy RSNEGFYR 2Ay3tSa yR FTAY
more difficult when they are talking to somebody. All the respondents are not able to normally
communicate with a teller when a voice annountent is spread. Noises and loud sounds

R2y QU NBFffe& NBLINBaASY I rityof theduSess. 889 of isttRadedirimS & T 2
that the cause of voice announcements misunderstanding is the quality of the loudspeakers.

In Italy:

9 usersonly out of21 CERCAT users interviewed provided replies to the questions referred to
the airport, including botluserswith and without hearing aids. The majority of those without
hearing aids, in general, stated that they do not meet difficulties neither in undedstg

voice announcements and jingles in the situations described nor in interacting with the teller
or desk person. Noises and loud sounds occasionally represent causes of troubles for the
majority of the interviewed users, more frequently on platformahin the hall. The use of
music players with earphones reduces the capacity of understanding voice announcement
which is mainly due to hearing problems for the majority of the interviewed, but it is
interesting to highlight that most of the users statelgat half the times they miss a lot of
information given by the loudspeakers.

Both CERCAT users with hearing aids replied to these questions but they declared to meet
slightly more difficulties in understanding voice announcements and jingles in the sitgati
described and particularly in interacting with the teller or desk person compared to the users
without hearing aids. Noises and loud sounds generally hurt these users both in the hall and

on platforms. The use of music players with earphones reduaesdpacity of understanding

G2A0S yy2dzyOSYSy (s (23SHKSNI gAGK (KS dzia SNE O

ENS users, all deakers declared that in all the three considered environments (railway
station, metro station and airport) they can never hear information fribra loudspeakers,

and most of them are always worried, angry, or upset at the thought of not being able to
understand the information. Noises and loud sounds hurt most of them half the times when
they are in the hall and on platforms.
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Questions referred to the car:

In France:

All users replied to the questions. The analysis of figures showed that over 1&#rsivho

dzaS GKSANJ OF NJ LINPLISNI @ LISNOSAQPS 2dzidARS y2A:
understand information given by thaavigator Background noises such as music or
passengers conversations do not seem to really reduce their capacity of hearing the alarms
O2YAYy3a FTNRBY 2dziaARS® ! YI22NARGE 2F dzaSNA R2S
where the alarm’'s noise comes fro006).

In Italy:

All the CERCAT users replied to the questions and the majority of them stated that they
generally hear, understand, recognize and localize outside noise and various types of alarm.
They generally understand the information given by thavigator, but the use of air
conditioning, ventilation, radio, CD or music player reduces this capacity as well as that of
hearing the alarms coming from outside. This situation (difficulty in perceiving the outside
alarm sounds) generally is a source ofris for the users.

The CERCAT users with hearing aids meet slightly more difficulties than the others in hearing
the different alarms while windows are open as well as in hearing outside "alarming” sounds
both in situations of low and high traffic, thilsey are able to identify the different alarm's

type half of the times only. The use of air conditioning and ventilation reduces the capacity to
hear and understand the alarms coming from outside less frequently than in the users without
hearing aids. Thee users meet also more difficulties in understanding where the alarm's noise
come from, which happens half the times only.

All the ENS users, stated that they can hear different alarms coming from outside during high
and low traffic and when windows aréosed half the times, while, if the windows are open,
most of them can never hear the alarms. In situation of high traffic they can never hear outside
"alarming" sounds, while during low traffic the situation improve for some of them. They
declared to be mvays able to identify the different alarm's type but they can understand only
half of the times where the alarmisoise comedsrom. Most of them can never understand

the information from thenavigatorbut they stated that the use of radio, CD or musio/pls,

air conditioning, ventilation and the conversations with passengers never prevent them to
hear the different alarms coming from outside or timavigatorinformation. All of them
declared to be always worried, upset or angry at the thought of not gigneg the outside
alarm sounds.

This analysis shows many contradictions in the replies by ENS users which can be due to the
difficulties them met in properly understanding the questions. This was partly caused by their
low level of education and by thedathat they preferred to compile the questionnaires at
home with the support by their relatives rather than with that by the ENS staff or the
GLOAGEFT2NI £ ¢ SELSNAYSYyGSNW
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noisy conversation or reverberatkre ® n 2F (GKSY oM 6A0GK KSIF NX
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usersNB LI A SR (i 2 Whak Suldimgzbva yolir 3gfise df confidence in an unknown
envionmenK ¢ | & F2ff2gayY M KSIENARYy3I o6SGGSNIT ™M AYL
aid); 1 distinguishing noises.

5.1.2 Result of questionnaire based on Glasgow model (Annex VI, VII)

In France, @isers with hearing aidanswered to the questionnaire.

In Italy, only 2 CERCAT users replied to this questionnaires (those with hearing aids) and with
reference to all the three considered environments (railway station, metro station, airport),
both of them sated that they always meet difficulties in hearing voice announcements and
interacting with the teller or desk person while listening to vocal announcements. They are
really worried, upset or angry at the thought of not being able to understand the irgtam.

Both of them are, in most of the cases, reasonably satisfied with their hearing aids.

Questions referred to railway station:

In France:

The results show that the commonest problem encountered is the interaction with a teller or
a responsible pem when a voice announcement is spread. Generally the interviewed
presbycusicusers state that they do not try to understand an announcement when
approaching a teller or a controller and vice versa. The hearing aid is satisfactory; difficulty in
perceivingthe information causes little or no frustration nor anger at all. However, the
difficulties to understand the announcements are moderate, and loud sounds are difficult to
manage. Only one person of the panel justified this appraisal by the fact thatxteasive

use of signage in the station helps in understanding the information.

Questions referred to metro station:

In France:

The majority of users have not respondedisersout of 9 said they never took the subway.
Questions referred to the airport:

In France:
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4 out of 9usersreported that they never took the plane and only twserswere able to
respond.

Questions referred to the car:

In France:

' A SNARQ NEB athaz petivéea 70% Fardd00% of them perceive tmajority of all
external alarmsAbout 80% ofusers have a localization problem. Note thestersare aware

that they should not multiply the sound sources, thus they avoid turning on the radio if they
should listen to theinavigatoror chat with a passenger, for example.

In Italy:

Bath users stated that they meet moderatgeat difficulties in hearing the different alarms
coming from outside. They are also moderately/quite a lot worried, upset or angry at the
thought of not being able to understand the information. Both of them arasmably
satisfied with their hearing aids in all the situations described.

5.1.3 Conclusions of the First Stage of the survey:

This first stage of the surv@nabled us to confirm the suitability level @dhort behaviourto
the existing literaturdindings:

- users are missing important information diffused in railway stati#iculties met in
hearing and understanding information diffused by loudspeakers are mainly
attributable to the bad quality of the loudspeakers.

- drivers wearing hearing @ have problems in localizing moving sound alarms.

¢CKA&E SELXIAYyda GKS AYLRNIFYyOS 2F (GKS 4aLQOAGE
loudspeakers quality, particularly in railway stations and developing innovative localization
solutions applicale in cars.

According to the results of this first stage of the survlg, main objective of the second stage
of the survey was to identifyza Sndd@d<€and profiles, in more details. This new questionnaire
was focused on railway stations and cars usjugstions aimed at better steering the project
solution under design.The users were also undergoing audiometric tests aimed to
scientifically assess their hearing capacities.
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5.2 Second Stage of the survey(Annex IX, X):
5.2.3 Socio anagraphic rewiew :

In France:

19 users have agreed to answéne questionnaire and to undergo the audiometand
audiologictests.

This cohort includes 1prebycusicsiserswithout hearing aidsand 9prebycusicaiserswith
hearing aids17 users had participated to the firstage of the survey and 2 were new users.

10 of these 1users are women an® are men. The average age is y&ars(user aged
between 60 and 81 years old).

The 9 users with hearing aids are 8 men and 1 women, with an average age of 71 years old.
They weatheir hearing aids all day and then when they attend public transport, public places
and when driving their vehicle.

8 of them are driving an average of 12500 km / y@ae user is visual impaired)

The majoritydrive between daily and weekly mainly in the city.

How many times do you drive a
car?

50
40
30
20
10

Once a SeveralOncea Oncea More Every
year or timesin month week than day
less ayear once a
week

Graphic 1 Hov many times do you drive a éaPercentagg

They use little or no cell phone in the car but 6 of them useagator(rather occasionally)
and radio (rather often). @ly one useruses tle parking aid. One person has difficulty in
noticing hazard warning lights.

They go to a railway station between oncenanth and once a year less.
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How many times do you go to a
railway station?

50
40
30
20
10

0 A A A

Once a SeveralOncea Oncea More Every
year or timesin month week than day
less ayear once a
week

Graphic 2: How many times do you go to a railway stat{®&Pcentage

4 occasionally use their mobifones in this situation, others do not use it. They do not use
music players / DVD, and two of them occasionally use a digital tablet.

The 10 users without hearing aid, are 1 men and 9 women with an average age of 72 years
old.

9 of them are drivingmaverage of 7300 km / yeéone user is visual impairedfhe majority

of them (8) drive betweenaily and several times a weeakpstly in the city.

How many times do you
drive a car?
40
30
20
10
O A A
Once a Once aOnce a More Every
year or Severalmonth week than  day
less timesin once a
ayear week

Graphic 3How many times do you drive a cafP&rcentage

They do not use the cell phone in tharbut four of them occasionally useravigator(rather
occasionally) and 9 use the radio (rather oftenijlyOme person uses the parking aid. One
person has difficulty in noticing hazard warning lights.

They go to a railway station betwa once a month andnce a year
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How many times do you go
to a railway station?

50
40
30
20
10
O A A A
Once a Once aOnce a More Every
year orSeveraimonth week day
less times once a
ina
year

Graphic 4Howv many times do you go to a railway statibfPercentage

4 users,use their mobile phones in this situation (2 occasionally, 2 often), the others do not

use it. They do not use music players / DVD, and one occasionally digéalaablet.

In Italy:

The questionnaires have been delivered to the following ubeta/een the 19" and the 22¢

of May 2013y the same experimenter involved in the first phase of the survey.

21 users of the CERCAT (Centre for Exhibition, ResmadidBonsulting on Technical Aids for
people with low autonomy, managed by ESCOOP), 2 of which with hearing aids (1 man and 1
woman), 8 with hearing disorders, but without hearing aids (4 men and 4 women), and 11

without hearirg disorders (5 men and 6 womgen

Users' gender

1 .
0

Waomen

B Men
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They are aged between 52 and 76 years, witlagrage agef 64 years.

Theireducational qualification is in general quite low (ISCED 2 or Lower secondary education):

Educational qualification

12
10

8

6

4

2

0 ]

Primary school  Middle school High school Degree

Graphic 6: Educational qualificati¢inequency)

With regards tahe use of hearing aid, the two users concerned stated that they have been
using it forl to 10 years and both of them wear it for 8 to 16 hours per day. They both consider
the level of their hearing impairment severe when thase not wearing their hearing aid,
while when they do, they consider it as a mild impairment. None of them uses any specific
device/adapter for their hearing aid.

QUESTIONS REFERRED TO CAR

Ly LaGlftex mn dzaSNBX Fff &2Y9iyg lideys® THey Have K 2 dza &
anyway answered to the questions referred to the car, imagining themselves as passengers.
Those who have a driving license, has got it between the age of 20 and 26 (average 23,3) and
they have been driving a car for around 43 yeamsaverage.

The majority of Italian users use the car every day/more than once a week and they have been
driving for approximately 7500 Km during the past 12 months. They drive mainly in towns, but
many of them drive in rural areas too (Italian users wéparted to drive more frequently in

rural areas than in town work as farm hands or as farmers). Few of them reported to drive on
the highway too but less frequentlfhese results are shown in the following
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Use of car

7

6

5

4

3

2

1 -

0

Once a yearSeveraltime Oncea Once a week More than  Every day
or less in a year month once a week
Graphic 7Use of car (frequency)
Kilometers driven during the past 12 months

2,5

2

15
1

. ||| ||| ||| |||
0

1000 2000 5000 7000 8000 10000 15000

Graphic 8Kilometers driven during the past 12 montfiseqguency)

Around the 66% of the Italian users stated that thacasionallyjusea mobile phone while
driving, 55%occasionallyisethe navigation system and4%neveruse it, the majority stated
that they often useon board radio and/or CD player andvera parking aid
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Devices used while driving
7
6
5
4
3 m Occasionaly
1 Often
2
1
0
Mobile Phone Radio or/and parking aid
CD player

Graphic9: Devices used while drivirffrequency)

Finally, the majority of Italian users stated that thegverhave problems in noticing hazard

warning lights in car

Problems in noticing hazard warning lights in

car

Never

Occasionally

Often

GraphiclO: Problems in noticing hazard warning lights in @equency)

QUESTIONS REFERRED TO RAILWAY STATION

Most of the Italian users reported to go rather infrequently in a railway station:
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How many times do you go to a railway
station?

=

OFRPNWMAUUIONOOOO

Once a yearSeveral time Once a Once a week More than  Every day
or less in ayear month once a week

Graphicll: How many times do you go to a railway statimequency?y

While they arewaiting in a railway statiorthe device that is mostly used is the Mobile phone,
followed by music players/DVD readers with headphones which are used occasionally only.
Finally, none of the Italian users interviewed uses teblehile waiting in a railway station:

Devices used while waiting in a railway
station
7
6
5
4
3 m Occasionally
2 Often
1
0
Mobile Phone  Music player/DVD Tablet
reader with
headphones

Graphicl2: Devices used while waiting in railway stati@requency)

5.2.4 Generic questions

In France:
QUESTIONS REFERRED TO CAR

All usersprefer drivingwindows closedecause of the noisair currents andthe use ofair
conditioning.
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14 of 19usersprefera visual indicator on their dashboard indicating the direction of the alarm
with an arrowto locatean external alarmonly 3userschoosean enhanced friendly sound
tuned accordingly to their ear perception (2 users without opinion).

' & S NX2 &decommendation to improve intelligibility in cars:
- Using visual indicators
- Improve the soundproofing of vehicles and make them quieter

- Increase the sound level of internal alarms signal

Transmit audio signals to the hearing aid with an inductive loop.
QUESTIONS REFERRED TO RAILWAY STATION

Noisy conversationsare more annoying in aclosed spacefor 16 by 19 users
14 of 19 userspreferto hear vocal announcements diffused by the loudspeakeis slower
rate in orderunderstand themthey insist ortheir need forarticulationand gooddiction. 12
of them thinkthat it would also allovthem to betterremember them.

I & Sr¥darimendatiorto improve intelligibility the railway station:

- Multiply Loudspeakers

- Improve the quality ohudioequipment

- Limit thereverberation

- Vary thetone of the messageddwer)

- Adapt the sound diffusion to the soundscaplace

- Repeatthe vocalannouncement andhcrease the number dsillboards,

- Test the equipmentvith hearing impairedisersandusethe inductiveloops

In Italy:

Few users only replied to the generic questions None of them provided any comment to
improve the intelligibility ircar and railway station.

Among those who have provided replies to the generic questions included in the
guestionnaire, one of the users with hearing impairment but without hearing aid, stated that
she would prefer an enhanced friendly sound tuned acewlyi to her ear perception to
inform her about the direction of an coming alarm. The other 2 users who provided a reply,
one with hearing impairments and with hearing aid and the other with hearing impairments
but without hearing aid, did nospecifywhich kind of device/system/solution they would
prefer, different from an enhanced friendly sound and a visual indicator. The same 2 users,
one with hearing impairments and with hearing aid and the other with hearing impairments
but without hearing aid statedhat noisy conversations are more annoying in a closed space,
while another user with hearing impairments but without hearing aid consider them more
annoying in open ones.

Finally, for two users, one with hearing impairments and with hearing aid and the other with
hearing impairments but without hearing aido understand the vocal announcements
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diffused by the loudspeakers and to remember them, it is not necessary to hear at a
slower rate.

5.2.5 Result of questionnaire based on Aphab model second version,
questions referred to the railway station:

For each question, the results are compared between noimealring users (8 Italians),
presbycusiaisers without hearingaid (10 French and 8 Italian) ammtesbycusiasers with
hearing aids (9 French, 2 Italians).

41
15
30 0
%
20 15
W |
: s I
-_—
a a

inGeneral  Halfthe  Cocasionally  never """"a'ﬁ In General Iialfl:h-: Docasionally — mever
Time:

presbycusic users with hearing aid presbycusic users without hearing aid

o
]
0 |
60 7
0 50
% a0 |
o
m r
o L . — A -l o
Ahways In General Half the  Cxcasionally never
i

Normal hearing users

Graphic 13: Difficultyo hear and understand the vocal announcements in the main hall of a railway
station

The majority of presbycusiaisers withor without hearing aid can hear and understané
voice announcemertialf the timeor less frequentlyn the main hall of a railway statiomhile
normal hearingusersgenerally haveno difficulty.
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Graphic 14: Difficultyo hear and understand the vocal announcements in the platform of a railway
station (percentage)

Outdoor, the majority of presbycusicusers with or without hearing aid can hear and
understand the vocal announcemerttalf the timeor less frequentlyPresbycusicsers with
hearing aid$ave less trouble indoor.

Normal hearingusersgenerally haveio difficultyindoor but canmeet difficultiesoutdoor.
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Normal hearinqusers

Graphic 15Capacity to hear and understand the vocal announcementiiway station during peak
hour (percentage)

During peak hourspresbycusicsisers with and without hearing aids capacity to hear and
understand thevocal announcementgreatly reduced, but the difference between indoor and
outdoor is not significant. In contrast, normal hearing users have no méfteuties during
peak hours butheir understanding is better indodahan outdoor.
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Normal hearinqisers

Graphic 16Frequency in which the users miss adbtnformation diffused by the
loudspeakerépercentage
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The majority ofpresbycusicsisers with and without hearing aiasiss,half the timeor more,
a lot of information diffused by loudspeakers whether indoor or outdoor.
Thenormal hearingusersconfirmthat theyare morein trouble outdoor.
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Graph 17Capacity to hear the jingldpercentage

Generallyjinglesarewell receivediythe majority ofthe users butusershavemore difficulties
in perceivingit outdoor than indoor.
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Graph 18Capacity to hear jingles and voaanouncemens while they are speaking witomebody

(percentag@

The presbycusicausers with and without hearing aidsave half the time or more, and
especiallyoutdoor, difficulties in hearinghe vocal announcements while they are speaking
with somebody They state that they must make a choicebetween hear the vocal
announcements and speak with somebody.
Thenormal hearingisershave littleor no difficultyindoorbut outdoorit can be mordifficult.
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Graph 19Capacity to interact with the information teller or desk person while they are listening to
vocal announcementépercentage)
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Thepresbycusicsisers with and without hearing aidse in trouble indoor and outdoor to
interact with the information teller or desk person while they are listening to vocal
announcements.They state that they must make a choicdetween one and the other
Thenormal rearingusershave littleor no difficultyindoor but outdoorit can be moralifficult.
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Graph 20fFrequency in which the users am®rried, upset or angry at the thought of not being able
to understand the vocal announcemerifsrcentage

Outdoor presbycusicsisers with and without hearing aidge mostlyhalf the timeor more
worried, upset or angryat the thought of not being able to understand the vocal
announcementsindoor presbycusicsisers without hearing aids are less affectdatould be
explain by the possibility to read the information signboard when you are on the main hall of
a railway stationNormalhearingdza S NB& QareNdhtiadiftoiyZbecausethey seemto be

more affectedinside than outsidebut they describe more difficulties outsidéccording to

the Italian audiologist this is due to the fact that when a person is entering in a railwanstat
he/she is assailed by a high number of sounds and information, apart from lights, warning
lights, wide screens and advertisements that can produce a feeling of confusion and
bewilderment and of worries that is weakened when the person goes outdoerewvarning
lights, screens for information etc. are reduced, thus leaving more space for sounds and
jingles even if the feeling of confusion and bewilderment does not disappear completely.
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presbycusiaserswith hearing aid presbycusiazserswithout hearing aid

60
50
40
30
20
10

mhall

H platform

Normal hearinaisers

Presbycusicgsers with and without hearing aidge most commonly generalhurt by noises
and loud sounds either in he hall or on

the platform.
In contrast, normahearing users have little or rmmbarrassment.

Graph 21Frequency in which the users are hurted by noises and loud sdpedsentage

B indoor

H outdoor
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Normal hearinqusers

Graph 22Frequency in which thasersthink that the feeling not to hear well is duethe
loudspeakers bad qualifpercentage

Outdoor, preshycusicsisers with and without hearing ai@dsd normal haring users mostly
think that half the time or moretheir difficulties are due tdhe loudspeakers bad quality
In contrast, mdoor,presbycusicsisers with hearing aidend normal heeng users mostly think
that the loudspeakers bad qualitis the cause of their difficultiekalf the time or less
frequently.

80
70
60
50
40
30
20
10

M indoor

Houtdoor

Normal hearinasers

Graph 23Frequency in which the users think that the feeling not to hear well is due to their hearing
problems(percentag@

In both environments (indoor and outdoor), the majority akpbycusiaisers with hearing
aidsconsider that, in general, their difficulties are due to their hearing problentsle the
majority of presbycusiasers without haring aids think thathe latter are half the time or
less frequentlythe cause of their difficulties.
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Graph 24 Capacity to perceive where jingles, vocal ammcements anélarms come from

( Qercentagg

Presbycusicssers with and without hearing aidge mostly abldgo perceive where jingles,
vocal announcements and alarms come fromy halfthe time or less. The location is more
difficult for us outdoor.
The normakhearing users seem to have difficulties fmerceive where jingles, vocal
announcements and alarms come fronaoor.

40
15 40
30 10
25
20 20
15
10 10
8 0 —
& > 5 ¢ > & N 5
& & « 0'9\‘\ & & & '&‘@ @ &
N & @ o N ¥ & & o Q
0
S Q\"& Oé? RS @{\ OD@

presbycusiaiserswith hearing aid presbycusiaserswithout hearing aid
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20 mindoor

B outdoor

A
&

Normal hearinqusers

Graph 25Frequency in which the users are able to recall the information given in the vocal
announcements by the loudspeakdpercentage

Presbycusiasers with and without hearing aids and norredlaring users are mostly able to
recall theinformation givenin the vocal announcements by the loudspeakensgeneral or
always. Nevertheless, the normla¢aring users seem to have more difficulties indoor.

60
50 40
30
40
" 20 7
10
20 0
10
1] '5\5 Q,‘%\ '6& ’&\Q\ \\e}
o > e N . N & PR ¢
o & & & & & @
v & & o° N ) v
N Qg,\\ 0"’0 S

presbycusiaserswith hearing aid presbycusiaserswithout hearing aid

50
40
30

20 Hindoor

M outdoor

Normal hearinqisers

Graph 26Frequency in which the users think that the time duration of the vocal announcements is
satisfactory(percentage

Presbycusicsisers with hearing aidbelieve mostly thatthe time duration of the vocal
announcements isn generalsatisfactoy, indoor or outdoor. Presbycusicsisers without
hearing aidsand normathearing users are more divided evenhilf the time or morethey

feel thatthe time duration of the vocal announcements is satisfagtor
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5.2.6 Result of questionnaire base d on Aphab model second version,
guestions referred to the car:

For each question, the results are compared between no#mealring users (8 Italians),
presbycusiaisers without hearing aid (10 French and 8 Italian) presbycusiasers with
hearing aid49 French, 2 Italians).
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40 m Always (99%)

30 H In general (75%)

20 = Half the time (50%)

10 m Occasionally (25%)
0

m Never (1%
High traffic High traffic Low traffic Low traffic ver (1%)

with with with with
windows windows windows windows
closed open closed open

normal hearing users

Graph 27Frequency in which the users hear too late or not at all different alarms coming from
outside such as fire car, policar, ambulane, in the following conditions

The majority of users with or without hearing aids often meet difficulties in perceiving the
different types of alarms coming from outside the car. This is more emphasized in the case of
userswho do not uséhearing aids during high traffic and windows closed.
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40
30 m Always (99%)
ig H In general (75%)
0 = Half the time (50%)
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windows
closed

m Always (99%)
m In general (75%)

m Half the time

with with with
50%
windows windows windows (50%)
open closed open

Normalhearingusers

Graph 28Frequency iwhichthe users can distinquish and identify, easily, different alarms such as

fire car, police car, ambulance, in the following conditions:

We camotice that in general, among thpresbycusiaisers wearing a hearing aid and
those who do not use it, the prddm of distinguishing and identifying different alarms
exists, particularly forpresbycusicusers that do not use hearing aids. They are
occasionally or almost never able to distinguish the alarms in all the four considered
conditions contrary to what cabe observed in normal hearing users.
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presbycusiaisers without hearing aids
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Graph 29Capacity to hear alarming sounds such as horn or screeching tires in the following
conditions

Alarming sounds, due to their typical nature, are perceived by almost all the users belonging
to the three categories without great distinctions among the@nly the presbycusiaisers

with hearing aid meet difficulties in perceiving these soundih openwindows both during

low and hightraffic.
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presbycusiasers with hearing aids
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Graph30: Frequency in which users have problems in hearirgpimalarms (parking aid bip, safety
belt undobip, fuel gauge bid, other dashboard alarm,.gtm the following conditions
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Any significant problem is observed in any of the three categories of users in perceigarg in
alarm bips €.g9. parking aid bip, safety belt undo bip, fuel gauge bid, othshdoard alarm,
etc.) when windows are closedhis is due to the fact that noises are inside the car and thus
they are more easily perceivablBresbycusiaisers with and without hearing aids have more

difficulties when windows are open.
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with with with with
windows windows windows windows
closed open closed open
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File:D1.215072014.docxvith links ~ Page40of 89

D1.1v 200



z

AAL 20134-056 LY AUeC2NJ ¢ D1.1v 200

60
50
40
m Always (99%)
30
m In general (75%)
20
Half the time (50%)
10
m Occasionally (25%)
0
0,
High traffic High traffic Low traffic Low traffic = Never (1%)
with with with with
windows windows windows windows
closed open closed open

Normalhearingusers

Graph31: Capacity to distinguish different-car alarm bips (parking aid bip, safety belt undo bip,
fuel gauge bip, dashboard alarnphiin the following conditions

Any significant problem is observed in any of the three categories of users in distinguishing in
car alarm bips€.g. parking aid bip, safety belt undo bip, fuel gauge bid, other dashboard
alarm, etc.). Mis is because the noises are inside the car and thus they can be distinguished
more easily, even if a littlbit less while windows are open f@resbycusiasers with and
without hearing aids.
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Graph32: Capacity to distinguish the tic tac turn signal from the othecan alarm sounsl, in the

following conditions

Presbycusiausers with hearing aids meet more difficulties in distinguishing the tiduat
signal during high or low traffic while windows are open (due to sound dispeytiase who
do not use any hearing ajdneetslightly more difficultiesn the same conditions.
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Graph33: Frequency in which the use of air conditioning, ventilation and/or car engine noise prevent
the users from hearing navigator information andcar alams, in the following conditions
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Any significant problem is observed in any of the three categories of users in hearing navigator
information and the various hear bips while using air conditioning, ventilation and/or car
engine noises, etc. and this is because noises are inside thendahus they can be more
easily distinguished, even if a little bit less while windows are opeprésbycusiaisers with
hearing aids.
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Graphic34: Frequency in which the use of air conditioning, ventilation and/or car engine noise
prevent the users from hearing alarms coming frouiside in the following conditions

Any significant problem is observedhearing alarms coming from outside (exnbulance

X) for normal hearing users and f@resbycusicones who wear hearing aidgreater but
moderate problems are met byresbycusiaises who do not use hearing aids particularly
when windows are open.
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Graphic35: Frequency in which passenger conversation and the use of radio, CD or music player

Normalhearingusers

prevent the users from hearing navigator information andan alams, in the following conditions

Passenger conversation and the use of radio, CD or music player prevent just a little from
hearing navigator infanation and incaralarmsthey 2 NJ |-
for preshycusiasers, particularly with hearing aids. But they exptaiat they often choose

KSFNAYy3A dza SNBE O

between listening radio, CD or music player and listening to navigator information.
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Graphic36: Frequency in which passenggnversation and the use of radio, CD or music player
prevent the users from hearing outside alarms (eg. Ambulance or others listed under question 1.), in
the following conditbns

Substantially, passenger conversation and the use of radio, CD or musicgiayot prevent
from hearing outside alarms (e&kmbulancex iXall the three categories of users, with slight
uncertainties forpresbycusiaiserswithout hearing aid.
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Graphic37: Capacity to easily estimate the distance of the coming alarmcgon the following
situations

Distance from a source of soundiisgeneralor alwayseasily estimated byhe majority of
normal hearing users all situations but some of them (46%) have difficulties half the time or
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more. Presbycusiaiserswith and without hearing aids are in majority half the time or more
not able to easilyestimate thedistance from a source of sound, particularly when the car is
moving.
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Graphic38: Frequency in whickstimating the distance of the coming alarm saeiin the situation

The majority of nrmal hearing

above, is more diffictilin the following conditions

usersneet half the time or occasionally difficulties in

estimaingthe distance of the source of an alarntie describedsituations Presbycusiasers
with and without hearing aidshave more difficultiesduring high traffic andwith closed

windows.
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Graphic39: Frequency in which users have problems igogmizing if an alarm is comifrgm the

front or the back (ex: while an ambulance is passing), in the following conditions

The majority of normal hearing useisl @ $r6iedeins in recognizing if an alarm iswiag

from the front or the backPresbycusiasers with and without hearing aids have problems in

recognizing if an alarm is coming from the front or the bpakicularlyat intersections and

during lane change:
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Graphic40: Frequency in whichecognizing if an alarm is coming from the front or the back, is more
difficult, in the following conditions

Recognizing if an alarm is coming from the front or the back is more difficult during high traffic
for presbycusiaisers wearing hearing aids.
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